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UNITD, STATES PATEINT OFFICE 
FE.T pÙNCHING MACHINE 
Arthur . C!çments, Chicgo, Ill., ssior to 
ern- H; &et Cn; Cic'  
ApHCtion November 12, 1949» SerilNo. 126»73 
7: c!ms. (c!. 24j: 
 2 
The. inenion, reltes . fel pchg. g. 11 i,, deted iew of. Den Po.!gn 
mcNnes, of one of thv- loe gid 
The min obec of; this in»ention is.. to. im- eferrin to ig, ! Dd 2»  suppçing frime 
prove the construction d: operation of felt la formd by spced sts. of en stnr ,2 
pching mchines of :the generl te shown a which [e rigidl; ç0Dncçd tÇthe t çheir 
in. the_ prior U. S. Pt No. 200,709; dted o9. pqrio byi th ngl memberÇ. 13,  their 
Je 11, 1935,  Robet S. Philllps nd . in th ml pQri9ns by th cl: mbers .., nd. 
connecon to. provlda lichée=: power, becs, .  hi: loeç en bthe: chÇl members 
more rely djusble rible. stro, drie. ECh sndrd ! inç!çdes, spçÇ: upights 
for he power, bems, shock bsorbing sings, 10. connce:dtogethr by»tDsFers e members 
on both worng hes  leel out he. cycl'a of: , nd the çef ndr lsq inçluds n. up- 
retng heds to wong, posion to, permit right» 
higher operting, spee,  stripper: gd mourir-  UPP Dor e I Dd  lower 
ing for quc zelesedretno 0rng posi- bm 2.0 e m0$d-inth frme.o reçipçocte 
tion ithou£ negrd, to posi.tiong; to id in 15 towrd nd wy fo. gh 
quick emol of t neee bon,d, n improed R.ferin to Figs, L 3:, nd 4, tç bÇm. I]9 in- 
needle bord clmping device for, secely hold- cluds, longin!] extend$9 side p!te. 
ing si bord' i ple nd permiing, its Ç. bçQm p!e: 1gb, en plçes 19ç, Çnd, spced 
qck relese  gviHig, tpëred gzid brs nyersel iposd-. meÇs: 19. seS of 
fforng greter, cl'erance betow the- tops of 20 pÇ:s 0 spFing udç rÇd@: 2 . çe mÇed 
sid bra to. prevent clogging, the spces between thirl9weç çns: on ghe mgmbers 1:9d, th rods 
he brs, prticulrly ofadnge when pch, 0f eçh pr biDg: PiY0tl]Z coDnçted t 22 to. 
ing. dmp or sticky mter.i; me or remov- oDe 0f thç members 19d. ç xenng upw.rdly 
ing d nd bre from OEe lower prt. o£  he %hrouh opnings 23  rssç frm mgm-. 
puncher to keep the .mhine clen, while, in 25. bgçs 2. A spig. S iS dPosed çvçç ech rod. 
opertiom  putl out roll :lese nd. : lower 1 bewen tbe mmb.: sn  p!te: 2  q0m- 
gid ssëmbl by- which tha gri with :erent qç t0: th set Ç pÇrs Çf thçse vods 2-t, nu 
grid br spaci.a my.be ed 2 q he: thede ends of thç9 ro holing 
The. invion furt consists in the severl h plge in opgie po@iipn h9 springs 
fetures hereinterset forth, nd more prticu- 30. çt Çs. sb9c ab6çbrs t9. ![el oq the cycle oî 
lrly defined by. cls.  the conclusion hereof reçU, ring- Sid bÇ ad: pmiting hghÇr 
In the.drawiags: 0Prtn, speedÇ.,. They !9 çouterba!nc¢ he 
Fig.. 1 is:a ront: eleation view. of a machine eig o  thé. rçpçoçç0ry, parts, 
embodying., the veni0n, prs bein: broken h.. 10wr pger bam.  Ç i.gç.çs, lçngiçdin.l 
away and parts bein Shown in.: io;. " "  etçndng side p!.aeS , end: ples, , an a 
g. 2. is. a detiled eical sectional view Ise 0ç bae-bç, ee 0rgg a lçer 
taken on the line -- o g 1 ; id: @çBçte ç. is bça. . spÇ.çd P0iuts 
Fig.  is an end elei0n view: othe machine; cççies. a,cç 2.0g in whiçh pairs. Ç, spri.ng 
Fig. 4 is a vertical.  sionl view, hrodh thë  os  çe S]d.]Y mpted, e ro 
macne taken on the lifle : o  Fig 1; ' ' 40  . m0,e a t!- lçFr en qn pl.tes. 
g.. 5 is a horizona secional', vies. hrough  qaiÇ:, b thç fra. m.¢mbe. I., spçings. 
the machine taken on: he: :line 55, o ig, 1 ;, 2, 0çd: oer  ro , ayç çrp0ed b- 
g. 6 is an enlrged eleaon view. of oe. end tFçe n thç bFcç 0.- ad th¢ pl.ages 28 an 
of the mache, ps bein, broke away, and silar, 0 h,e springs 2 çt as: shoç 
parts being, showninseen; 4 foç hç 10r b9m to'p¢rm hiffbe opertin 
Fig. 7 is  detaited: erspoeive ie o he spçed n çt 0 cÇ¢rbÇlÇgçe h W¢iff of 
neee board dt atr, ippe.,f,; tç rçqp0qa.p . Pars 
g. 8: is. a deaileoE pl vl  of  a Rprtion A: diXe meor S is moDnted, o the, top of 
of the Pper grd,, p  boke wayj ad va,ribç spç¢d tramis!o S whoe inpu shaft 
prs bng sh0wn i secioB;: 50 iS c0nnecte to te, mptor b a belt and putley 
Fig. 9 is a dçled Pl ie of  portion of. driFe. : açd whpp 0upu s.a is coected by 
th 10er grid, prts eing: bzoke wSy;;: a bÇ! ad pullçy, d-rie SS to the maçhin die 
Eg. tG is. a, dei eri secti0n  sÇft 4. Thp bas 0fo the trsmission S: is 
of te nçee: bqad d gids , th pch, aSb c]amped: b bo,  to channel frame 



2601432 

3 
As shown in Figs. 1 and 3, the shaft 34 is 
mounted in end bearings 3 and intermediate 
bearings 38. The end bearings 3 are mounted 
for lengthwise adjustment on the transverse 
frame members I by the clamping plates 3a 
and bolts 3b. The bearings 38 are mounted for 
lengthwise adjustment on the transverse frame 
members 3 by the clamping plates 38a and bolts 
33b. The shaft 34 has balancing wheels 4] 
mounted thereon af each end and oppositely dis- 
posed eccentric cranks 4! adjacent each end. 
The upper beam  is connected af each end 
for movement relative to the frame by parallel 
links or levers 42, one of the ends of each link 
being pivotally connected at 43 to an end plate 
c of said beam and the other end of said link 
being pivotally connected at 44 to the frame. 
The lower beam 29 is similarly connected by 
parallel links or levers 45 fo the frame for rnove- 
ment relative thereto. An eccentric strap or 
connecting rod 46 is mounted on each eccentric 
4, and its lower end 4 is pivotally connected 
at 48 fo a block 49 which is lengthwise adjustably 
mounted on the upper end of each of the links 
42 or 46 and is clamped thereto in adjusted po- 
sition by bolts 69. Thus the drive through ec- 
centrics 4 ! and their connections with the beams 
|9 and 29 acts to more said beams toward and 
away from each .other, and the extent of their 
movement or stroke is controlled by the position- 
ing of the blocks 49 at varying distances from 
the centers of oscillation of the links 2 or 46, 
the lengthwise adjustment of the shaft 34 and 
the transmission 3| being ruade to accommodate 
the adjustment of said blocks 49. 
2, needle board 6| provided with punching 
needles 62 is mounted against the lower face 
of the bottom plate gb. In machines of this 
kind, needle breakage occurs sooner or later, 
so that in order to keep the machine operating, 
replacement boards must be available and the 
replacement accomplished as quickly as possible. 
oEeans are accordingly provided for releasab]y 
clamping the needle board 6! fo the beam |9, 
see Figs. 1, 2, and 4, comprising a series of spring 
engaged clamps for opposite sides of the board, 
and means for quickly releasing these clamps. 
Each clamp comprises an angled clamping plate 
or jaw 63 carried on the beam 9 and slidably 
guided by bolts 64 working in vertical slots 56 in 
said plate. Each plate 63 bas a vertically dis- 
posed tappet or headed plunger 66 anchored 
thereto by nuts 6 and slidably extending 
through an angle iron guide bracket 68 secured 
to the beam. 2, spring 69 is interposed between 
the bracket 68 and the head of the plunger 66, 
so that each clamp is held in spring tensioned 
engagement with the outer edge of the bottom 
of the board 6 l. For quickly releasing all the 
clamps spaced cam shafts 69 are journalled in 
spaced bearings 6| mounted on the beam, and 
each shaft has a series of cams 62, one for each 
plunger 66 whereby turning said shafts 69 wfll 
cause the cams 62 to move the tappets or plung- 
ets 66 and consequently the plates 53 down- 
wardly against the pressure of the springs 69 
fo permit withdrawa] of the damaged board and 
replacement with a new one. For simultane- 
ously operating the shafts 69, each shaft is pro- 
vided with a centrally disposed worm wheel 6 
meshing with a worm 64 on a shaft 96 journa]led 
on the beam 9 and extending transversely 
thereof and provided with a removable operating 
hand crank 66, whereby turning said shaft 66 
by the crank 66 wfll rotate the shafts 99 in the 

4 
desired direction to either release the spring 
pressure or permit it to hold the clamps 63 in 
operative position. 
The felt bat tobe punch felted is introduced 
5 between the bolster or grid 29c and a flXed up- 
per grid 6. As shown in Figs. 7, 8, and 10, the 
grid 6 comprises a marginal frame 9a and a 
series of round grid rods b. Each rod b 
af ifs ends is anchored to the frame a by ifs 
lO mounting in a bore $ of the head of abolt 9 
clamped to the frame a by a nut 9. The grid 
frame a carries a series of spaced brackets ! 
on opposite sides thereof, each of which carries 
an upright rod 2. Each rod 2 has its upper 
15 end working in a cylinder 3 fixed to the frame 
of the machine and carries an arm 4 connected 
fo a shaft 16 by a toggle linkage comprising 
spaced crank arms 6 mounted on the shaft 6 
at its side of the machine and pivotally con- 
20 nected by a pin  to one end of a link 8 whose 
other end is cormected by a pin 9 to the arm 
74. Each shaft 16 is oscillated by a crank han- 
d]e 39 secured thereto. When the shaft 6 af 
the right in Fig. 4 is turned counterclockwise 
25 and the shaft ]6 at the left turned clockwise to 
throw the toggle lînkages over dead center, as 
shown in Fig. 4, the stripper grid l is held in 
ifs operative relatively fixed position with the 
arms ]4 abutting rubber collars 3! interposed 
3o between them and the cylinders 2. When the 
right hand shaft 6 is turned clockwise and the 
left hand shaft turned counterclockwise, the tog- 
gles are broken and the rods 2 are moved down- 
wardly by the linkage above described to move 
35 the grid 6 downwardly fo a position in which it 
is clear of the needles 62 on the board ! to per- 
mit replacement. 
The punched felt is removed from the machine 
by a pair of longitudinally extending pull-out 
40 rollers 32, extending lengthwise of the machine 
and one of whose end mountings is shown. The 
lower follet is journalled at its end in bearings 
3 mounted on the frame of the machine. The 
upper roller 82 is mounted ai its ends in jour- 
5 nals 84 which are slidably supported on fixed rods 
36, carrying springs 86 acting to move said jour- 
nals downwardly to bring the rollers 82 into op- 
erative feeding relation with the punched felt F. 
The lower follet is driven from one end by a 
5o sprocket 8 on the shaft for said roller connected 
by a chain 88 with a sprocket 89 mounted on a 
shaft 99 mounted on the frame and which may 
be driven in any suitable manner as by a chain 
and sprocket drive connnection 9| with the shaft 
55 34, as shown in Figs. 1 and 3. For quickly releas- 
ing the pull-out rolls 82 from driving relation, 
a toggle linkage including links 8a and 82b op- 
eratively connected together and to the shaft 
for said rollers is provided, one of the links 82b 
C0 provided with a handle 82c. 
For removing dust and fibre that results from 
the punching operation, an endless spaced lïight 
conveyor 92 is mounted at the base portion of 
the machine beneath the power beams and runs 
65 over rollers 93, one of which is driven by a chain 
and sprocket drive connection 94 with a speed 
reducer 96 associated with a drive motor 9. 
For punching various types of stock, the spac- 
ing of the grid bars 9 of the lower grid structure 
7O 29c and their width have tobe varied. To permit 
of ready changing of this spacing and the bars, 
each grid bar 9 bas a notch 98 at each end ex- 
tending down ïrom its top and a two part mar- 
ginal ïrame comprising a plane base ïrame part 
75 99 and a notched top ïrame part 99 secured 
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together by machine screws !0! is provided. The 
notches 102 are milled in the part 180 at the 
desired angle, and this part is undercut, a shown 
in Fig. 10, to provide a recess 102« to receive the 
extension 184 of the notched end 
which is clamped in operative position when the 
two pas g9 and 10g are clamped together by 
the screws 101. Itis also tobe noted that each 
grid bar ST tapers downwardly on both sides so 
that its bottom ed'ge is of less thickness than 
its top edge, thus forming a space 13 between 
the grid bars of graduaIly increasing size toward 
the bottom of the grid which greatly aids in pre- 
venting clogging of the spaces between the bars 
during the operation of the machine. 
The general operation of the machine is simi- 
lar to that shown in the prior Phillips Patent No. 
2,004,709, one or more fibrous bats, either with 
or without reinforcement is conveyed by a con- 
veyor, such as shown in Fig. 3 of said patent, be- 
tween the lower and upper grids. While the bat 
or bats is or are slowly fed through the machine, 
the shaft 34 is rotated causing the oscillatory 
movement of the beams 19 and 28 and conse- 
quently the needle board SI and the grid 2c, 
respectively connected to said beams as previ- 
ously described. During this movement the grid 
28e moves upwardly toward the stripper grid 
 compressing the bat between these parts, and 
as said grid 2c moves upwardly, the needle 
board l moves downwardly forcing the barbed 
needles into and through the bat, so that the 
fi1res there¢ are efiïciently interlocked with 
each other and then, as the grid c moves down- 
wardly, the needle board SI moves upwardly and 
the needles  are, with the aid of the upper 
stripper grid 0 which holds the stock against 
upward movement, withdrawn from stock. This 
cycle is repeated with great rapidity, and if 
tobe noted that unlike the prior patented struc- 
ture as the beams I g and 20 re moved toward 
each other, the springs 25 and  act to absorb 
shocks. 
The conveyor 2 discharges the waste into 
pit or discharge chute below the drive end of 
said conveyor and indicated at 
I desire it tobe understood that this invention 
is not tobe limited to any particular arrange- 
ment or construction of parts except in so far 
as such limitations are included in the appended 
claires. 
What I claire as my invention 
1. In a felt punching machine, the combination 
of aframe, a needle board carrying power beam, 
a bolster carrying power beam, oscfllatory levers 
respectively connecting the ends of each power 
beam to said frame, a drive shaft mounted on 
said frame and having oppositely disposed ec- 
centric cranks at the ends thereof, connectin 
rods operatively connecting said cranks to the 
intermediate portions of said levers, means for 
adjusting the points of connections of said con- 
necting rods lengthwise of said levers, and means 
for adusting said drive shaft relative to said 
frame in accordance with the adustment of said 
rods on said levers to vary the stroke of said 
power beams relative to each other. 
2. A felt punching machine as defined in claire 
1 wherein a pair of oscillatory levers is respec- 
tively connected to each end of each power beam 
and to said frame and the connecting rods are 
connected to one of each pair of said levers. 

6 
3. In a felt punchin machine, the combina- 
tion of a reciprocatory power beam, a need!e 
board, and means for detachab!y securing said 
need!e board to said frame comprisin a series 
 of clamps engageable with sa.id board, sprin 
means Ïor holding said clamps in c!amping posi- 
tion, and rotatable means mounted on said beam 
and engaeable with said clamps for simultane- 
ously relieving said clamps of holding pressure 
10 of said springs. 
4. In a felt punching machine, the combina- 
tiou of a reciprocatory power beam, a needle 
board, mears for detachably securing said needle 
board fo said frame comprising a series of clamps 
15 at each side of said board for holdinff the board 
against said beam, spring operated means for 
moving said clamps to clamping position, cam 
means for moving said spring operated means to 
a clamp release position, and means for simul- 
20 taneousty operating all of said cam means. 
5. In a felt punchin machine, a grid structure 
comprising a two part marginal frame and grid 
bars, one of said parts being notched to hold 
said grid bars in spaced relation and also bein 
25 recessed below said notches, the ends of said 
grid bars being notched to engage in said re- 
cessed portion of said parts, and mians for 
clamping the parts oî said frame together with 
the notched portions of said bars between them. 
30 6. In a felt punching machine, the combina- 
tion of a needle board carrying power beam, a 
bolster carrying power beam, a relatively fixed 
grid cooperating with said needle board and 
bolster, means for moving said power hiatus 
35 ward and away from each other, a pair of pull- 
out roilers for the punched stock, means for 
driving one of said rollers, a movable support for 
the other of said rollers spring means acting on 
said support for yieldingly urging said other rol- 
.io ler into feeding relation with said driven follet, 
and toggle linkage means connected with said 
movable support for quickly moving said yield- 
ingly mounted roller out of feeding relation with 
said driven roller and against the pressure of said 
4, 
spring means. 
7. In a felt punchin machine, the combination 
of aframe, a reciprocatory power beam, a needle 
board detachably mounted on said beam, a strip- 
per grid beneath said needle board and cooper- 
50 ating therewith, and means for mounting said 
grid on said frame for movement to an operative 
position relative to said needle board and to a 
position clear of the nedles on said board to per- 
,5 mit removal of said board comprising a series of 
vertically movable membeïs connected to each 
side of said grid, and a toggle linkage connection 
between these members and sai_d frame. 
e,0 ARTHUR L. CLEMENTS. 
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